
1 . (Currently amended) A rubber composition which comprises 

(A) 100 parts by weight of at least one diene-based elastomer, 

(B) about 10 to about 150 phr of at least one particulate reinforcing filler comprised 



of about 10 to about 100 phr of at least one particulate synthetic silica-based material having 
hydroxyl groups on the surface thereof being comprised of at least one of aggregates of 
synthetic amorphous silica, fumed silica, and silica modified carbon black, and 
correspondingly, from zero to about 80 phr of rubber reinforcing carbon black, and 

(C) at least one organo-metal additive of at least one of organo-tin, organo-titanium 
and organo-zirconium compounds; 

wherein said organo-tin compound having a valence of four is of the following general 
Formula (I), with corresponding specification's]] (I-a ), (I b), (I c), and (I d) : 

(I) R z 2 Sn[Q(C(R x )) a (C(H) c H) b (C(0)) d R y ] 2 

wherein: 

(I-a) wh e r e Q is oxygen, a and b are zero, d is equal to one, and R y is an alkyl radical 
containing from one to 25 carbon atoms, where R z is an alkyl radical containing from one to 
25 carbon atoms^eF 

(j_b) — wher e Q is oxyg e n, a, b, and d ar e e qual to on e , c is zero, R* -afid-R y are the 

same or different radicals s e l e cted from hydrog e n, methyl, CFg, propyl, butyl and ph e nyl 
radicals, wh e r e R g is an alkyl radical containing from one to 25 carbon atoms, or 

(i-e) — wh e r e Q is sulfur, a is zero, b, c, and d ar e on e , and R y is an alkyl radical 

containing from one to 25 carbon atoms, wher e R z is an alkyl radical containing from one to 25 
carbon atoms, or 
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(4-4) — wher e Q is oxygon or sulfur, a, b, and d are z e ro and R y is an alkyl radical 

containing from on e to 25 carbon atoms, whoro R z is an alkyl radical containing from on e to 25 
carbon atoms; 

wherein, optionally, one or more of R\ R y , and R z are alkyl radicals containing 
heteroatoms, selected from at least one of Silicone, Nitrogen, Phosphorus, Oxygen, and Sulfurf 

wher e in said organo tin compound having a val e nc e of two is of th e g e n e ral Formula 

(II), with corresponding sp e cifications (II a), (II b), (II c), and (II d): 

(H) Sn[Q(C(R x )) 6 (e(H)e-H^(€(G)) d R y ^ 

wh e r e in: 

(II a) — wh e re Q is oxyg e n, a and b are z e ro, d is e qual to on e , and R y is an alkyl radical 

containing from on e to 25, alt e rnativ e ly from 1 to 18, carbon atoms, or 

(II b) — wh e r e Q is oxyg e n, a, b, and d are equal to one, c is zero, R* -aad-R y ar e the 

sam e or diff e r e nt radicals s e l e cted from hydrog e n, methyl, CF^, propyl, butyl and/or ph e nyl 
radicals, pr e f e rably from hydrog e n and methyl radicals, or 

(II c) — whoro Q is sulfur, a is zero, b, c, and d are on e , and R y is an alkyl radical 

containing from ono to 25, alternativ e ly from 1 to 18, carbon atoms, or 

(Il - d) — where Q is oxyg e n or sulfur, a, b, and d ar e z e ro and R y is an alkyl radical 

containing from ono to 25, alt e rnativ e ly from 1 to 18, carbon atoms; 

wh e rein, optionally, on e or more of R* -and-R y are alkyl radicals containing heteroatoms 

s e l e ct e d from at l e ast on e of Silicon, Nitrog e n, Phosphorus, Oxygon, and Sulfur; 

wher e in said organo titanium or organo zirconium compounds having a val e nc e of four 

ar e of th e general Formula (III), with corresponding sp e cifications (III a), (III b), (III c), and 
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(ffl) R g Q ^l[Q(C(R x )) a (€(H)e-H)^(€(Q)) d R y } ft 

wh e r e in: 

(Ilia) wh e r e M is a m e tal s e l e ct e d from at l e ast on e of Scandium, Yttrium, Titanium, 
Zirconium, Hafnium, Vanadium, Niobium, and Tantalum, wh e r e j is the high e st val e nc e stat e 
of M, wh e r e Q is oxyg e n, a and b ar e z e ro, d is e qual to on e , n is from 1 to j, R y is an alkyl 
radical containing from one to 25 carbon atoms, wh e r e R z is an alkyl radical containing from 
on e to 25 carbon atoms, or 

(Ill - b) wh e r e M is a m e tal s e l e ct e d from at l e ast on e of Scandium, Yttrium, Titanium, 
Zirconium, Hafnium, Vanadium, Niobium, and Tantalum, wh e r e j is th e high e st valenc e stat e 
of M, wh e re Q is oxyg e n, a, b, and d ar e e qual to on e , c is z e ro, n is from 1 to j, R* and R^are 
th e sam e or diff e r e nt radicals sel e cted from hydrogen, m e thyl, CF3, propyl, butyl and ph e nyl 
radicals, wh e r e R z is an alkyl radical containing from on e to 25 carbon atoms, or 

(HI c) wher e M is a metal s e l e ct e d from at l e ast on e of Scandium, Yttrium, Titanium, 
Zirconium, Hafnium, Vanadium, Niobium, and Tantalum, wh e r e j is the highest valenc e stat e 
of M, wh e r e Q is sulfur, a is z e ro, b, c, and d ar e on e , n is from 1 to j, RHs an alkyl radical 
containing from on e to 25 carbon atoms, wh e r e R z is an allcyl radical containing from one to 25 
carbon atoms, or 

(Ill d) wher e M is a m e tal s e l e cted from at least one of Scandium, Yttrium, Titanium, 

Zirconium, Hafnium, Vanadium, Niobium, and Tantalum, whoro j is th e highest val e nc e state 
of M, wh e r e Q is oxyg e n, n is from 1 to j, a, b, and d are zoro, R y -and-R z arc th e sam e or 
diff e r e nt alkyl radicals containing from one to 25 carbon atoms, wh e r e R z is an allcyl radical 
containing from one to 25 carbon atoms; 

whoroin, optionally, one or mor e of RV R y r-aftd-R g ar e alkyl radicals containing 

het e roatoms, selected from at least one of Silicon, Nitrog e n, Phosphorus, Oxygon, and Sulfur; 

wherein said organo tin compounds having a val e nc e of four ar e of the general Formula 
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(IV), with corresponding sp e cifications (IV a) and (IV b): 



wh e r e in: 



(IV a) wh e re R* -aftd-R y arc the same or diff e r e nt alkyl radical containing from on e to 

25 carbon atoms; 

(IV b) wh e re R* is a polymeric chain consisting of at l e ast one conjugated di e n e 

monom e r such as, for exampl e butadiene or isoprcno of which the mol e cular w e ight (Mw) is 
from about 1,000 to about 300,000 and R y is an alkyl radical containing from one to 25 carbon 
atoms; 

wherein, optionally, one or mor e of R* -and-R y are alkyl radical containing h e t e roatoms 

sel e ct e d from at least on e of Silicon, Nitrogen, Phosphorus, Oxygen, and Sulfur . 

2. (Original) The rubber composition of claim 1 wherein said rubber composition 
is exclusive of additional additive(s) which will readily react with hydroxyl groups contained 
on the surface of said silica-based material to create an alcohol. 

3. (Original) The rubber composition of claim 1 wherein said rubber composition 
is exclusive of any additional additive selected from at least one of bis-(3-alkoxysilylalkyl) 
polysulfides having an average of at least 2 connecting sulfur atoms in its polysulfidic bridge, 
alkoxy silanes, and alkyl silanes. 

4. (Original) The rubber composition of claim 1 wherein said silica-based 
material is in a form of aggregates of synthetic amorphous silica. 

5. (Original) The rubber composition of claim 1 wherein said silica-modified 
carbon black is a carbon black modified by treatment with an alkoxysilane or by co-fuming 
carbon black and silica at an elevated temperature. 

6. (Original) The rubber composition of claim 1 wherein said organo-metal 
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compound is introduced to the rubber composition as a composite of said organo-metal 
compound and said silica based material or as a composite of said organo-metal compound and 
said carbon black. 

7. (Original) The rubber composition of claim 1 wherein said organo-metal 
compound is introduced to the rubber composition as aggregates of synthetic amorphous 
precipitated silica which has been pre-treated with said organo-metal compound. 

8. (Original) The rubber composition of claim 1 wherein said organo-metal 
compound is selected from at least one of dibutyltin dilaurate, 
di-n-butylbis(2-ethylhexanoate)tin, di-n-butylbis(2,4-pentanedionate)tin, 
di-n-butyldiacetoxytin, di-n-butyldiacrylatetin, di-n-butyldimethacrylatetin, 
dimethyldineodecanoatetin, dioctyldilauryltin and dioctyldineodecanoatetin. 

9. (Cancelled). 

10. (Cancelled). 

11. (Cancelled). 

12. (Cancelled). 

13. (Cancelled). 

14. (Original) The rubber composition of claim 1 wherein said diene-based 
elastomer is selected from homopolymers and copolymers of isoprene and/or 1 ,3-butadiene 
and copolymers of at least one of isoprene and 1 ,3-butadiene with a vinyl aromatic compound 
selected from styrene and alphamethyl styrene. 

15. (Original) The rubber composition of claim 1 wherein said diene rubber 
composition contains a syndiotactic polybutadiene polymer. 

16. (Original) The rubber composition of claim 1 wherein said diene rubber 
composition contains a tin coupled elastomer prepared by organic solvent solution 
polymerization of monomers selected from 1 ,3-butadiene, isoprene and styrene diene 
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monomers, and wherein said elastomers are selected from at least one of butadiene 
copolymers, isoprene/butadiene copolymers, styrene/isoprene copolymers and 
styrene/isoprene/butadiene terpolymers. 

17. (Original) An industrial rubber product selected from power transmission belts, 
conveyor belts, and fluid transmission hoses which contain at least one component comprised 
of a rubber composition of claim 1. 

18. (Original) A tire which contains at least one component comprised of a rubber 
composition of claim 1 . 

19. (Original) A tire having a tread which is comprised of a rubber composition of 
claim 1. 

20. (Original) A tire having a tread of a cap/base construction where said tread cap 
is designed to be ground-contacting and said tread base is not intended to be ground 
contacting, wherein at least one of said tread cap and tread base is comprised of a rubber 
composition of claim 1 . 

21 . (New) The rubber composition of claim 8 wherein said rubber composition is 
exclusive of any additional additive selected from at least one of bis-(3-alkoxysilylalkyl) 
polysulfides having an average of at least 2 connecting sulfur atoms in its polysulfidic bridge, 
alkoxy silanes, and alkyl silanes. 

22. (New) The rubber composition of claim 8 wherein said silica-based material is 
in a form of aggregates of synthetic amorphous silica. 

23. (New) The rubber composition of claim 8 wherein said organo-metal 
compound is introduced to the rubber composition as aggregates of synthetic amorphous 
precipitated silica which has been pre-treated with said organo-metal compound. 

24. (New) A tire which contains at least one component comprised of the rubber 
composition of claim 8. 




25. (New) A tire which contains at least one component comprised of the rubber 
composition of claim 23. 



